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*j. ^.^^ o^t^I^o^ ^^Xj-ofl u>o]uii SL°}o) sjj! ojcf 
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>2^( 



1020030032871 #^ ^^>: 2004/3/19 

^r^^ ^^S^l^-^l ^ ^^{Transflective liquid crystal display device 
and fabrication method of the same} 



£ i£- #efl^ *}*}^ ^^a^i^i^ ^51. 

*1^1 ^-£. 

£ 7a tfl^l £ 7g ^r ^ t^^l ^1 l aJaHH 14= al-A}^^ cB^ aA |^-g- 0^0) 

51 8a i4l*l £ 8e^r *\] 2 ^}<^M 2R> ^H^^S ^ ^ iM #*1 o]z]]o) 
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1020030032871 #^ ^*}: 2004/3/19 

S. 9a ^1 5. 9d^r *fl 1 ^ 2 ^aHH 4= ti}Af^j2|-^ ^X^l^l-g- 

100 : <H3H 7l* 101, 171: ^t!: 7]* 

106 : TflolH ^ 110 : TlMH ^<£[^ 

113 : °-^J±# 116a, 116b : J2-^^ 

123 : ±±i ^ 126 : H.3fl°l ^ 

130(130a, 130b) : 1 lit 132 : -fM^ a] = 

140 : «>*}* 45 : ^1 2 iLJL# 

150 : 5}-^^- 55 : 

160 : 70 : 7l* 

175 : 1-^ nflH^ 8 0a, 180b, 180c : 3, ^r, ^ 

185 : ^iSB^ 190 : ^-f-^ 

d 5 ,d 6 : *U>^f ^ ^44- « RA : «Upf 

SP : 5)-^ TA : ^-*Hf 

TH : -f-^-g- Tr : ^ v B^^l^B] 
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1020030032871 #3 2004/3/19 

[lA^o] A^] 

<24> ^. ofl^^Al^ofl ^ ^O.S.A^ ( ^*»Hfe- «}A>^.2f^ ^iEX|#*l-g- 

<25> ^J±3^ A>S]S Alcfl 7 > ^-^^1 ttj-e}- ^3?-, *| ^l^S}- -f-O} -f^ 

* ^H3^r 7 r *lfe sj^ £a] ^(flat panel display)^ €-2-^1 ^^£4. 

i^S. S^}^ MV^-tg iAl^lej- sj-ji, zl^^I s.^Vji &1«lo) ^- 

*r (plasma display panel)^- #3] ^ (field emission display), ^Tfl 1> 

# 5*1 ^(electro luminescence display) -§-°l & °-tt| , ^r#^ 5*1 ^1^^ °^fi^l^ 
*1 (liquid crystal display)^!- Sl^. 

EH ^-g-SlJl $lcf. 

<28> ^til^jOS. ^5*1^*1^ ^^-ol Z|Z| aI^t ^ 7]^ ^ ^o) f$^£)o] 

$1^ ^O] A^ cfl^^S. tifl^j^Jl, 7l^r *}c>H ofl^ o. ^ol«> c q.o. > ^oj-o. 

ol7>s:>oi ^Aj£]^ o} fjfl oP^ o.^ ^ n]o} i= ^^-^ ^*}<^ 
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1020030032871 



^ Qx}: 2004/3/19 



<29> 



<30> 



4^1, ^3 sfl^ ^<>fl ^^^ls(backiight) -B-^^- ^aVJi, #7] miBME -fr^ii 

<3i> ^l&l^: <^^Jt^l^l# (transmission type) ^^S^l^lBfJl ^31, ^^r^ ^ 

^SAl^l^ «fl2}o]E^ o]^^o] HflTg^^. JEL3 <H ^£ S]Jf ^^JE 

3HJ-i: *r 9X^, ^Sf°lH^ ^Itr (power consumption)7l- €■ &*=h 

<32> o]^ ^ c^,g- ^^>7l ^Sfl «U>t§ (reflect ion type) «1 3 3B£*1 7> *ll<&£|&cK 

JL, 7|^1 ^£]ir ^#^8: ^-f^* 7l 7l ^«fl ^ #^3. 



<33> 



<34> 



^T^l #71 ^^>J17> ti}A>^3f^ ^^SAl#^7> 7fl ^£1^4. ^ JjL^ 6P 

^S^R>*1^ aj-A}^ ofl^^Ai^jofl olc>| sq^-^-ol SLig 7$°- *)5L7 r ^o>^ 
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1020030032871 #^ <^*>: 2004/3/19 

<36> £ lofl £ a)*1- ^o) > £AltV ^o] , Spf ^dHl <&o] 3= ^ 7 ]#(2) 

^ 7fl°lH ^(6H 9X°-^, n. $)°\) 7)1 o]h ^^(lO)^ ^£]c>i $>}4. TllolH 

^^(10) ^HMl^ TIMS ^(6)2f ^^51 TllolB tiflAl(Dl£Al)ol d ^^£l<H 

JlS., T^B ^^-(6) 7flo)E ^^nT.( 10 ) o^ofl- ^E}tL^(13)4 ^^l^^^(l 6a> l 6b ) 

°1 *HlsL %^S\o] <&v\-. ^^^EH^( 16a> 165 ) °)o))^ ^ ^ c efl <y ^(23, 26)°) 

^Ml, ii ^ ^eflo] ^(23, 26)-8: 7fl°]H #^-(6)4 ^ B^l^EKTr) 

<37> §V^ ( ^ ceflo] ^^-(23, 26)4 ^ o]^c>|^l c-flolEi «fl^d(20)ol 7iM;e 

^^(10) JSHgofl:^ M-Bj-q-^l &&*1>?> c-HojEi tifl^(20)^r 

(23)4 olcf. £ *V ; Aj- 7 ] t\)o)B] tifl*](20)£: TflolB tifl*I(*].EAl )4 JH^o) ^ 

(SP)l- 

#(30)^1 <8^£M 5U4. H ^5- «>A>^-ol ^ ^#^5. o] s^^i ti>A>^( 40 )ol ti>7,>cg^ 
(RA)°fl ^£l<H oio B j i zl o^s. 711-^5. ol ^-o^^l 2 jilt(45)ol , 
#7l 2 JiJ:#(45) ^5. AA B^^l^Ei(Tr)Sl ^eflo] ^(26)4 ^-^l^ ^*(55)-t- # 
*fl ^#*>^ ^^^^-(50)^1 5|-i(SP)1S. oicf. 
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1020030032871 ^^ 2004/3/19 

<39> ^71^(70)^1 &<H, 7l^r(71)^ oHs^ofl^ ^ ^^ + (75)7} 

o] oiji, zl <5>Jfofl 3(R), ^-(G), ^(B)^ £*}^SLjsL *V^s\o] ^]^B](80a, 

80b, 80c)7\ *g*$s\o] ^>o.^ ( ^e^Ei(80a, 80b, 80c) ^^1^ 3.^(85)^ ^ 51*1 

$ ^^S. ol^-c^^l ^-f-^OO)^ ^V^o.S ^^£1^ o^cf. ^71^, ?}B\3£B\(80a, 80b, 
80c)^ *>M-^ ^q-o] s|-^*i^-(50)4 tfl-g-^ oio^ j M : ^ ^^^^(75)^ 

^^^-(50)^ 7\^t\^Q -SLH^SM ^H^i yfl^(20H tfl-g-^^r ^*H1 *§s§s)o] 

<40> tj.*., 3^^(50)4- ^(90) ^H^r on^^ (60) ol ^1*}^, ^^#(60)^ ^ 

^ sMi ^^"(50)3}- ^ ^(90 HI 9l7}5\°X-ir nfl, if ^^-(50, 90) *}°}°\] $ 

# #^(90) *BM1tt ^ ^^S]<H olc^, ofl^ ^71 Wfll #E|]§ 

<4i> rf o. ( ^ ^w. 7 |^. (1) ^ ^7l^r(70)Sl y>^ofl^ «o] c^v- ^^o. ^ 

€#(95, 97) AA ^wl^M 91^. 

<42> ^S^l ^Upf^ 6n^ £ Al^^ ti_VA>«-(RA)^ ^^( dl )jzj- ^4«.( TA) o) ^ 

(d 2 H 7^ ^-gcf tt)-^ ti}A)--« (RA)M- ^32]-«.(TA)^ ^Jl^^ s] X) 

C0;O} ^ 7^} ^ ^^]7> ^"^W. 

< 43 > ^d#*> 7fl^it!r ^o] £ 2°11 5L*}*V °}^*£^ £±= °3>^ 

<44> 5=^ ti^ ^-o] t «>^-7l^r(l)^ ^j!}-«-(TA)^ &<>H, 1 iLJL#(30H ^--B]- 

Jf(TA)^ M(d 4 )°l «>a>^-(RA) ^^(d 3 )^ ^ yfl7l- ^3°! £ 2sq- ^ ^ 
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1020030032871 <&A- 2004/3/19 

2t ^j^a^l^lfe € S= (cell modeHH °l*l y l S.= (Electrically Controled 

Birefringence mode: ECB mode)S °) ^t-<>\ JL , o}m)u] 3.^.(ECB mode) 7 i3 0 l 2«1) 

n>cf ^71 ^o.^ ^4=lS.S. w}a}«-(ra)<5] ^JL#^ ^«-(TA)^ iSjL** 

^SMl ^ 9XSLH.S. tiVA>«-(RA)^ ^4^-(TA)^l ^JL-i: SL^» ^-cflsj-^ ^o] 7}^} 

<45> ZL^l4, £ 1 ^ £ 2^1 aVA}^-^^ ^^^Al^l^ C^l5l ^4£^S T 1 -^]^ AjlSAj 

^, y>A>^ tiVA^Sl ^A}^ ti_VA>^ ti_VA> ^o) ^ 2 iM 

^ ^Ei€^#* ^sf^Tll 3^ ti}^, ^A)ofl^ ^-Jf^ yfleKiH^JfEi 14^ ^ 

<47> £ 3^ ^f>}^, £Al*V y><^ ^o] ^1-71 ^e1€^^(80a, 80b, 80c HI 

fe- 3f-^3.E. ^%-*)9) q^<$ ^1<^ ^e^E-1#(80a t 80b, 80c)* ^^L, -sJj^S 

* ^*fl ^-71 ^ei€B^(80a, 80b, 80cHl efl^KresinH *§^s) 

*1 ¥4#(TH)* ^Aj^-o^.*] #7] ^.4^( TH )o) ^7lsf fl£ ^ ^ 

^4-*(TH)* ^-^o.^ ^E^E-1#(80a, 80b, 80c)* 2s\ -f-^-A] a«^^ ^SJEl 2}- 
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102U030032871 ^ <y*>: 2004/3/19 

^Ml^M ^ SU^K SE^h *>-f-ofl ll^Sj aUl-3a-(41)^r ^wl^S^ 

<48> nem, £3^1 £A]^w>^ ^-o), ^&)^E^(80a, 80b, 80c H JMHfrOH)* 7>^H , # 

A}-f (RA)4 ^4^-(TA)^ >t^(d 3> d 4 )^r <g^*Rr ol^H^ ^ ^VJL# ^tfl«- # _Q_ 

*U>#(41)^ s.^ ^ai*v ^s^l^H 5U°H ^HKRA)^ ^ 

sHf(TA)£) ^>(d 4 -d 3 ) ^ ^a>Jl# fl^ jl^S^ «>a}^(41)-§; S.^- ° : \^]}o) 7 ]t 

(1) A cHl ^^j7 oicf. «Va>«.(ra)o11 aVAVJL^- sfltft ^(32)* *8-S*Hr 3* *>a> 

^(RA) ^ ^4^-(TA)^ *fl 1 JiJ-#(31a ( 31b) ^*H1 ^tb ^^>(d4-d 3 )4 ^-€(32)^ 
<ajo] ^Ajofl £^7l <H^^, A J-7] <HeJM 7l^r(l)3Zf t^-g-s]^ ^5^3 71^(70)^ 

^ ^e^E^(80a, 80b, 80cHl ^l-CTH)^ 3.7l7> ^e}-^^ ^€ ^ 2:3 °1 -|- 



£MH ^^tb «>4 ^ ^5fl7l^^ &*fl^ *M*>7l °J:#€ 33 

3., ^ ti_VA>«-^ a>A>jL^- 2^2^ ^1^31- o]^7^ ^ei^Ei#o 1 l ^-4^- 
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^ °131 0 1 7l# #ofl ^#5^ ^v^^- ^ ^-^1^ 



7l^r #6fl 7}£^^S <33J-^ 7ll°lB ufl^ 45.^^3. <g#*l cfloiel yfl^o] jh*> 
*>°i tiU}«-<2}- ^ SM^; #7l ^ nfl^ 3E^o)l ^£ Mi-ev E^^l 

1 iLJ^SJ-; ^7] *fl 1 iSf ^6fl *g^€ H}A>^4; #7} A^SS] 

$H 2 a.S#32f; ^-71 *fl 2 ilf $H ^5fl<y ^4 ^#75Rr 

3* 71^:^ oV^^oll #71 ^7}^9] yJ{ Sj-^O] H]-A>^.6j) tfl-§-5H 7>*1 

isl2Sf3f; #71 iB]3Ht *HM ^3 XT W^^M: 
4 1 ^oM £ sr>«-7l^ 2)-^^^- ^ ^-f^ A>olcHl 7 fl *fl £ ofl ^ ^ jc^t].. 

°H, ^7l 1 iLJ:#^ ^ ! 4f7l^3j. 2 -R-7l^O-S ^#^4. 

SEtb, ^7l A 1 iLJLf^ $L%=t^9\ a>A>^ A>o]ofl^ ^-7l^ol#^S =c^7| ^-7^ 
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<54> igVigsJ ^ ^AHH ^S^l^lfe 71 ^1 7V5.a o > 

*J=H TflojE tifl^jz)- ^IS-^^^-S. ^H^l Ufl^l^l JE*}*}^ ^ ^>A>JfLSs|. 

^^Hf* ^"71 ^ tifl^ JH^ofl ^js} al-n)- H^^l^B^; ^7) H ^fl 

filt $H S-SflSl ^#<!>Kr IL^S^ Sj-^^i^; ^-71 5^1 ^ ^S] *U} 

-M Jl^^S] ^}:£-g- ^5]^ ^HM^aZf; a o V 7 ) ^w_ 7 ]^o) 

cfl*J=5]^ IJ^tK* o]^*V j=^*V 7l^rfi) ^^l -8-71 ^-¥-71^^ z}- yU}^ cfl 

o.^^ JfL^-g. 7 \7]v\ ^sjfe- ^4)1 ^e^E^sf; 4V7I 3, ^, ^ 

<55> o]a^ t ^7) JiJrf^ *j] 1 -B-71^-4 ^ 2 -fM ^ O.^. ^^Cf. 

<56> SE^V, ^>7l ^ ^Al^ofl &<^, A o V 7] AjOjL^ofl^ J=t^ 7 ] ^ ^, ^- , $ d| 

Skb^ ^>c»l^ ^^l ^j^t}. 

<57> gc^ Aj- 7 ] oJj^fA ^^-^ -L^} 7 ). *}A}^<>) 2Hfl7> £] ^ 33^1 ^8°1 4. 

<58> M. ^Al^ojl o^V ti_U>^J2]-^ ^SAl^-g- O^) 7 ] ^ 

71^: #°fl 711 °1H all ^4 cHojE-l tiflAjoj JH^o} ols.c>|^^ sl-Jil- ^<5M ^"71 
5f^ A oHl ^ *>A}if!- ^^*>^ ^7]1^; ^71 ^^1^ 2l-^oHl 711 olH 

4 ^n]3.EJj^4 JE.ell^l ^l^-O.^ ol^^l «Vp| E^^l^Bll- ^^*>^ ^7114; ^7] 

«Vn1- H^^l>i&| ^IS. ^-^ofl Jl^^- 7 >^ol a>A>«- ^ ^4^-^l A oM A^-t- ^1^1 
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*\7\ A] 1 iLJL#* 71* ^^<^] *8#s}fe- ^rTfl^-; #7l A] 1 fls. «VA>«-oil 

^r^t ^#*Rr #31 <2}-; #71 iL^Ssq A] 2 iLJLf-g: ^*Hr ^l 

fif; #71 A] 2 ^ 1 iLJL#-§- ^ S^^l^B^ =eflo] ^^§- 

#71 A) 2 ilf i=eii<y ^4 ^^Rr SHfc.3i^-& ^*Hr ^TflS at^tf 

<59> olnfl, ^7] A] 1 H^sf a>A>^; A>olofl ^7^^^ *§#*Hr #31« 3.W <r 

<60> z E ^. > ^-7] x| i jilfA ^-7l^^#^<y ^lSA>ol^- S «-^l(BCB) SL^r SL£.o}3.^ 

(photo acryl) *>M-S ^^H, #7] afl 2 -¥-7] ^<£#;g<y ^sHl 

Sl€-(SiNx) i&^r #SHaem(Si0 2 ) ^tt -H-7l^^#^<y wfl^>ol#^^(BCB) HL^r ££o}3 
Kphoto acryl) ^<*fM o]^o]^]^ %o] ^o]4. 

<61> M^o} ^Al^jofl o}^ a>A>^I!]-^ ^^aAl^-g- o]z]]o] 7) $-2) £ ^ Hj-^ 

£r #°fl TflolH «fl*i-4 yfl^ol JH^V^>o^ ols.ol^l^ s\-^ 

ofl #71 5^#<Hl ^-^Hf ^ «];A>«-^- ^<5Kr #7fl<2}-; #7l ^ ^ ^ Sj-^Hl 7HHH *d^ 

7\)2\.; ^7} H^^l^Bl ^A>^.ofl 7 >^H i&A>Jf «1 ^T^HM #7] *fl 

^1*>^ 3r* r 7 r lift 7l^r ^^<H1 ^*Rr ^l^r; #71 lift ^Efl^ 

^efloi tiVAV^-ofl iL^t sM^d^t *§#*Hr &A]Q; #71 s^d^- 3 

s ^f^l -Mi-i- 5fe a J4^t ^#SH= #31-1- iftc}. 
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*V 7l^ 0 Hl 3*-^ ifl-g-s]^ ^<*j 31 <#7) ^^tfloii a_VA>«-i. ^2]ii>}^ c+Tjlsf; ( a ) 

Aj- 7l ^jzfw-sf «upjL7> 7l ^^ 0 H1 *H ^e^Ei Efl^l^ SiSfe ^741^-; (b)^l 3 

^n^-l ^7] (a) 31 (b)^Tjll- ^V^l cf^o] Jp^^ g±=. i=. ^ ^Afl zje^Ei 

l^sfe #3l<2f; #7l 3, ^r, ^S. 7\^}^L ^^o] + 

<64> olufl, # 7 j S-^iaHf^ # sflEi^o] 7}^*Vji iSo> 3 ^(photo acryl ) 

Tfl^^ Ml 7>e] ^.(negative) e}-<^ ^<HH ^eh^c}. 

<65> ^ t Aj- 7 ) 0_^^B^^: 71^; u4 Cy\z]]o) 7 ]$- A}o}6\] *J\^-*r 7fl 3^ W 

Al ti_VA>«-^ ofl^^ -^o] h> A> « ^o, 7^ £ S ^£t}. 



<67> <*fl 1 ^Aloll> 

<68> £ 4 ^ M. ^ j ^Al^ofl o]*V y>AHjLj^ «Jj^£X|;^o] H^fl- £AltV 
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<69> <Q^im 7\}o]^ afl*i(i03H 7l-3.#*8= <3#sW 91°-^, 

CflolEl Hfl^C 120)^1 ^^H, A o V 7l 711 ©IB «fl^d(103)2f iH*}*}^ 5^b(SP)* ^ 

4. #7l ^ ^]^]7\ ^(SP)^ a o V 7 ] sBi(SP) =^?_H1 ^-^-(TA)^ ZL 

<70> #7] oB^iE^l^l^ vflY ^^^1 « 

<7i> £ 5 - £ 4 ^ ^jel^ ofl^ SAl ^ 1# A _ Ao1 i rtfe)- ^nftb 

7l^-(170)^ #7] ^ 71^ *}o]o\] ^^#(160)^S 

<73> 7l^r(100)oll cfl*fl ^is}^, 7}^a01)^} #^#^3. ol^c>|^] 

TllolH ^(106)^- 3E^"*H 711 °1B tifl^(cl£Al)ol ^S)^ 0}°-^, zz. ^-7l^<^#^ 

91 ^5H^e(Si0 2 ), ^^^-(SiNx) #°1H ^5]^ §>M-S oi^^i TijolH ^^^(110) 

°1 71^(101) ^^^11 ^"71 TIME ^^n1- (110) s}-^(SP)tS #7l TlHE 

^(106)^ tfl-S-s]^ w]^^ ^s]^(a-Si)ol ^^s)o] ^B)H.^(H3)* ^*}:n. ^ o.^ ; n 
$3. £ 3g^ ^ei^-EH^(116a, 116b) o] ^-71 711 olH ^^"(106)^- *}°]*\) ^JL *§AjS| 

°i ^7l ^.ni3.Efl^(n6a, 116b) 5)3. ^-##^3. ol^-oi^i ^ ^eflo) ^(123, 

126)°1 ^E}^ ojt}. ^-71 TllolB ^^-(106)^ -3«Elti.#(ii3)4 ^.Bi^EflA (n6a( 116b) o^ 
til£^l#^ 4^ * j=eflo] ^^-(123 ,126)-^ ifl^J ^xj-cy avni- B ^)^( Tr )=. ^^^Inf. 
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< 74 > £Etb, ^-71 ^ jEleflol ^^-(123, 126)-§- #^-4 ^o]e 

^(110) #3. *\}o}B\ til]^(i20)o] ^^£]o1 ^cf. ^7] dti ^^-(123)2f ^(120)^ 

< 75 > c^g-, av 7 i ^ ^ c 5fl o] ^^-(123, 126) ^ cflolEi yfl^(i20) ^S. «fli£Aj-ol^«-31 

(BCB) $-7}^zl£_ o]^-o]^\ ^ ! is#(i30)ol oj 0.0} y 0} nfl ^-7] 1 iLJr^ 

(130)£ (RAH 9lo] ^-2z°\ ^7l^ a1h(132) ^tb *fl 1 -R-7l^-(130a)4 

A d-7l o. 7l ^- Al^(i32) ^ 1 ^- 7 )H 1 Hl30a)^- 2 -8-7] ^( 130b H ^ 

^ °}^ZiS. 91^. ojnfl av 7 ] 2 -^7lBi-(l30b)^r n *fl 1 ^7l*Kl30a) 

A o V ^l 1-^-* -H-71BV A] = (132)^ ^0.^ zi S^ol a]-A>«. °J<*j(RAHl ^ SL 

<76> Cf-g-, Aj-7] ti>Al-«-(RA)^ ^-4=- -2.^ iL^^o} ^ ! ^.^(130)^5. 

^ ^1-^(140)01 <5HLoi .g^^Kg. trl-e)- ^ S ^ sm*); ^EflS oicf. 

^71 y}A}«-(RA)<2l ^.^^Aj-ol alA^CUO) ^ ^-2l-«.( TA )ol ^ X ^.S^(l 30 ) <fl 3. -^l^ 

^S)-^el^-(Si02) 2^ ^3HM€-(SiNx) Aj^^ 2 iLjL^(145)-g: ^ 

<77> ^h-g-, ^l-o] wvnv H^^l^E^(Tr)^ = 5fl<y ^(126) <#*?-9\ *\] 1 ^Jl^(130) 

^ BVA>^(140)31- zt oil ;*H 2 i^#(145)ol ^l7l£lc>| = 3l°J ^EH^-(i55)-g- ^^.jt. olo 
*\, ^7l 7^1 2 liJLfKl45) ^ ^51^ -^o] ol-_^_^. A >olc (IT0) cr^ o]-_^ a _^._ 

^M = (IZ0) ^€ *>M-s s^CSP)^ -f-^^ ^-(150)0] ^Aj^oi 0^4. Aj- 7 1 

^^(150)^ ^*(155)-§r ^eflo] #^-(126)-4 ^#*>J1 ^4. 

<78> cf^., Aj-a. 7 i^.oi ^e^E^ 7l^( 170)o11 tflsfl ^^t!:t^. 
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<79> E^^j. 71^(171)^1 ^*1 ol^^l l-?»BflB^i(175)7> 

71^(101)^ TllolE Hfl^(nliEAl) ^ tilolEi Hll^(120)3l- tfl-g-*M ^ ^ 3 <H SU-^ , 

H *>^-S 3, *r, ^s]^EKl80a, 180b, 180c)7> 3Mi(SPH cfl-g-*H <8^=l 

°) 9X^. ^-71 3, %q ^ei^E^(i80a, 180b, 180c) 51 ^^(RAW tfl-g-sjfe 
zJei^E| efl^lol o^a. ^]t]z\o] e^Qgg)^. oio.^, -*M ^e^E^(i80a, 180b, 

180c) -n^^#^- f-*$3t iLBlsH^C 185W «8^3q<H 014. a o v 7 ] 

H#(185)^ ^Pf-CRAni^ %<%s\o] 9X^, ^MPMTAHfe- ^3*1 JE^ 
H#(185)^r «>A>«- <3<3(RA)^ ^f^HfrCTHHlS: ZL iflJHt *fl-!M tg>$s%°) &t±. Q M 
«>a>«-(ra)o] ^tH^B#(185) ^«lt ^4^-(TA)5l ^1, d 6 )°l sj- 

<3^(RA) >i^(d 5 ) 3 2afl7> 3 £4* ^^^rf. 
<80> q-^-, a 0 >71 ^.^^^(185) ^g-^(l90W Slcj-. 



<81> 2 ^AH|> 

<82> JS. m-tgo^ a|| 2 ^AHHl trf^- tiU^j^ 6fl^ SA ]^^ ^7l^^l €&|^Bl 71^ 

^11 1 ^aHI^I- ^?J*>ji, ^7l^o] o^eflol 71 #(200)oll n. ^27} <U*h v}y]9l°-B.3- 

<83> 51 6^ ^<Jj *fl 2 14^- ti>A>^o4^ on^ iAl ^]o^ ^3ES.Ai, £ A°\ 

<84> £ Al^ tl}<4 ^-Ol, £>-£jL 7 j^-Ol o^floj 7l#(200)o11 olo^A^ Jf-^ifr 71^(201)^1 Tflol 

— ^^"(206) ^ Tfl^lH ^^(210), *KE*ll#9j ^El h.^(213)^ -2.^1 ^^#(216a, 216b), 
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±± ^ ELZ])<?1 ^(223, 226)^ 5L^Rr ^ H€*1^7}(Tr) A ^(SP^S. 
91°-*] , W B^^l^El(Tr)* m^-^ (RAH jS-^^SI- ^ iJLfK230)°l ^ 

^.^#(230)^1^ E.xi\}<£ ^(226)* €-^*(255)°l 

3<H 5*4. 

<85> cf^.^ a o v 71 a>A>«-(RA)oll ^.^^s^ ^S#(230) #3. Jf-^ £^#^o] 

SQ-e-fl-^^^dTO) ^l#-^3.-^-A>olc( IZ0 ) ^em^ ^j-q-s. o)^<>|^1 

^-(250)^1 ^.efl<y ^.^^(255)^- r=a)|oi ^^-(226)^ ShMSP^S. 5U 

4. #7l 5|-4i^i^-(250)^ ^}Jf(RA;Hl °\o] zl v}^S>) SL*m^<i) ^Ji#(130)^ ^^S. 

<86> '^-g-, ^-71 3^^(250) ti}^ol -f^tb <^1«^ iH^l^CAl) Sl^r 

^"l^ cl^-oi^l yVA>^;(240)^ (RAH oiq., Aj. 7l ti>A>^(240)^r 

3^^(250)^ 2)3 ti>A>x]^-i- ^^^>T^, ZL ^}->f£) Jl^^ 5}-^^ 

<87> ^e^Ei Zl ^2:^ *fl 1 ^^1^^)- ^^HS ^ o. ^^*J-Cf. 

<88> a o V 7 ]^. ^-o. ,£^3=^ oJj^^l^K^ 5 ^ £ Qo\] iAltt 0 -^^l#*l)Tr 

«]^Pf(RA)3}- ^3f«.(TA)^ ^7^( (d5) d?)) (d6> d8 ))o. -iJL-ir-i: ^3Hr}53il^, 

^€^#(U80a, 180b, 180c), (280a, 280b, 280c)H ^-4*(TH)-i: ^^5.*] ^>s.^ 
^ ^-4S.JEL ^^Ajo^ ^-ip^ ^Ji^cf. a}A>«- <^<*i(RAH JSL^S^ tfUV^CUO, 

240)^- ti_VA>j:^ ^3H>S!4. ol^j^-g- ^^^>7l ^tt ^e-i^i 7l 

^(170)^ ^.^SH#(185)^ aEi^M |/jfo S ^ ^e|]o) oleflol 7l^Hl ^^-S 
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^ <4€- ^> ^ SHM o]^o_ ^*y<%^ 

<89> cf^-o. ^v 7] ^^^^ ^^SAl^jo] ^eflo] 7l^r4 7]^ a«2:U-lH cfl 

<9i> 51 7a 51 7f^ ^M^M tiVA>^a2f^ ^^S^]^l-§- <>131 0 1 

<92> ^ 7a ofl £ a1*V «>sf ^oi, jp.rg# 71^(101) -M fl^-CCr), ^^l^-(Al), ^el(Cu) 

^ ^r#^ ^3 ^^*>J1, zl £ j= eflxjiHS- £5£*V 

^, ^^(oi^ p>^ a ^§°lel- ^i^j^H A oM sflEi^H TflojH 

^(106) ^ 7llo]E ^^ttcf. olnfl, ^ = p} ^ (A1 ) oj^ tg^*)- 

^*i&(Mo)^r ZL 5)3. sflEi^H °lf^ TflolH ^d^# ^rS. 9X^. 

, #7] ?]}o)3. €^-(106)^: S^Rr 7\)o]B. yfl^l(al£Al) ^gsH^^CSiNx) 

^(Sio 2 ) ^1 *>M-» ^3-*H ^cgpi-Qio)^ 

<93> t}-g- £ 7b ofl £AltV ^-ol ; TflolE ^^nV( 110) ^ ^ 7)1 °] J= ^^(106)^1 ^ 

^H]ti.^(113)* ^^*>ZL, ^"71 *«E] W.#(113H 1-^1" i^Kr 
Hl^^ ^^^EH^( 116A) 11 6B )^- Aj-7] oflB)ti.#(H3) ^-*6\] ^^*vcf. ol* 

(Cr), *elw.^(Mo) iE^r IH^l^CAl) ^ ^€ *>M-« ^^>J1 sflB^ 

^}<*| 711 o]e ^(106)# A>olofl J=j7 o^sl ^ JELeflo] ^(123, 126)^8: 
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^^(116a, 116b) -g-^H 7flo]H wti*K*H^l)2]- JH*H}<*| sj-^(SP)# ^o] 

*}t= 3HEi wfl^(120)* <>H ^-71 ±+ ^ jceflo] ^^-(123, 126)sf ^)o}^\ uj]^ 

(120)^8: W*lT=r(Al)/H#(Cr), °J:^lw(Al)/l-e)w.^(Mo)^ °}^<L£. ^ 5. 9X^. 

°}^, #7] ^ JE.efl<y ^^-0123, 126) ^}o]o\) o}23Q <$<*o))*\ 

o_ni^BM^ ( p l51Al) ^. zl ^j-Jfofl u_^(n3)-g- tf^a] ^*lt}-. 4ii 

^ ^eflo] ^-^-(123, 126)* A>-g-^-o. S u>iH7l- ^^.^cf. # 7 1 ±^ * 

^efl^ ^^"(123, 126)^f =L ts}^-o) 2ejf (116ai 116b) 4 fKll3)4 ^ 

(106)^ ^Jfl^ ^7>ol HVnv H€^l^(Tr)# 

tf* £ 7 C ofl 5*1 *t w>sf ^ol ; #7l * = 31^ ^(123, 126)^- ^}o]b\ wfl^ 

(120) 31 S Bj]^:A>ol^^«-^(BCB), IS 0>3^ -^o) claA o. 7 ] S ^^. £i ^o^ 71^- 

(101) 1 -B-71 bV( 130a)* °H A o v 7l -H-7l#^^ ^fM] o)-^ ^ofl ^o] 

7]- Sfl2:Al-ol^- S .«.^](BCB)* A>-g-el ^ o. i£ £ |7|AE f 5HS>Jl, 2fl <5> 

°i A o V 7l 2flB^^ IS e|7liE f D } i3S ^ o^*V ^ = (132)1 ^ 

*>J1, IS 6}Hf£ *fl 1 -B-71^]-* ^-f , ^7] IS. o> 3 ^ 7.>^7> ^lo]^S 

#71 IS 4^|S ol^C^^l l o.7]nV( 130a) ^ : x,.^ ^a> > pj-^H 
<^^(RA)^1 ^^*V ?_>^ ^ 3.71^- -ft-7^ Sfllg 

(131)* olnfl, n>^^.o] sfli^o} 3.3 ^ ^ -^-7]^- 4€(131) 

^, ^* ^1 ^ ^-^-ol ^7^5141=- ^ ^£ olcf. 
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<96> T^-g- £ 7 d ofl £A|tV «V^- ^-O], 6.71?). 3fl^(13D* ^5Jth2.3.^ 

S^^ <8#3 Al = (i32)» ^^^rtf. #q tgtfsq ^-7]^- sfl^(i31)^ 1*1eH 

^*ti -8"fr3<H =1^1 Tfl ^^Ol 3A>Z}-g. 7>*H o] ^ ^ ^ A] 

= (132)1- ^*>7ll 

< 97 > £ 7e^l w>^ol, ^-71 3 #3 A]c(132)7> ^£ ^ 1 

7l^(l30a) ^l^l I£ °>^ll# S.^}JL aflol^g (baking) «H 2 -fi-7lBKl30b)-a- 

3^^-. Ojufl Aj-71 2 ^-7lBV( 130b) o. ^ ^ja ^ x o 7 ,^o] ^.JL^. ^Aj-o^ 0.7]^ ^ 

= (132 HI ^«fl _£L-S- SE^- £"tt ol=-7fl ^-7] Tfl l ^ Til 2 -8-71 °K 130a. 

130b)£r ^11 1 iS^(130)* ^Sr^r. 
<98> S. 7f°fl £AltVu>^- qy-ol, Aj-71 ^ ! Hf(i30) ^AV^ol 

$1 W^CAl^m IH^Itj- ^ ^€ *>M-« ^ v *}ji ^ 

(140)£- «VA>^. ^<^(RA)ofl-> ^a^JI ^-^(TA)ofl^ ^^*H #feth SEtt 2=^*1 # 

^-(126)* ^#Al7l7l ^efl<y ^^(CAHlS. «8^*r*l g^rt}. olufl ^tfajo. 

S. ^-^#^ol S^j-A ^SlEi^ofl o)^ oJifL 0^15.5. o_7lnV ^ ofl #^#^^r <g^*r<*l 

al^(180)^- ^^r^, *M ^-ulsl Hi (chamber) ^.^^1^ ^ 540.13 o]^> 

^ ^5. Si^-^-S. at] 1 JiLjL#(130) $H -¥-71 ^2]-*H ^-7l^^°]-( 

"lS-^D-i- <£^&(180)-§: ^JE sa^f. 

<99> £ 7gC Hl £ AltV ti>S]- ^-ol, Aj-71 ^.^^-^o) OVA^CUO) ^ 7l ^ # 

^^€-(Si0 2 ) %l3HLB^(SiNx) SE^r -SM^tH-^ ^^1- 0 1#S^-^1(BCB) 

° r HfJ (photo acryl) f^l>H 71^(101) *H3<>fl £.5L^>^ Tfl 2 
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JiJL#(145)-i- *13)SH =511^ ^(126) ^f£} 2 ^ 

1 ^S#(145, 130)^8: *fl7l*}<*l €-^*(155)# ^tb^f. 

<ioo> t\.^ t x\] 2 ^#(145) o]-§--el-^-A>ol£L(ITO) °]#-^£L 

_^ol = (i Z0 ) *>M-1- ^^j, ^E^^H ^(SP)^ £-2^ 5^^(150) 



<i02> £ 8a ^fl^l £ 8eTr ^^HHl ti>A}J= ji].^ ^ ^ ^1 -g- <H 

<i03> H^^l^EKTr) ^12: ^711^1^ ^1 i ^aHH rcj-^. c>|eflol ^^v*^ 

<i04> £ saofl ^AltV ti>sf^ol ; 71^(201) #°fl z| 5}-^(SP)^^ TiM^ ^(206)^ 

<2«E] «.^(213)sf _2.^^#(216a, 216b)4 ^ H.iS(|°l ^(223, 226)°.S o]^c>|^^ «v 

nV e^^^ E ^( Tr )s. ^^tbcf. ojnfl TflolH ^(206) ^S.^ 7]#(201) ^^^1 TllolH 
^(210)^- ^S>^ ZL ^S. ^ H^l^El* ^SHr 7flo}E ^ ol^o) ^1 
afl^ 51^>^ 2}-4i(SP)# ^*Rr 3MEi «fl^(220)^§: ^^tVcf. 

<ios> cf#, ^ B^l^Or) ^SA>ol^«-^(BCB), i£ (photo acry i) =. 

o| - ah jh^^v o-7l#^# 71^(201) ^i^^l 1 -fM^(230a)^§- °M 
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1 -B-7l5V(230a)^S. -S-^^S^ iis^(230)-i: ^*Rr ^ofl . 
<ioe> +x\ t ^-7) 1 -8-71 ^(230a) *H 31*1 31*1 (231 )^§- 

^^s>j7 ? # 7 | I£ 3l*l^B#(231) flS ui-g-' S-sfAl 7 ]i=. ^4 

^l-^Rr ^°-S- p>^^( 235)1- ^^IaI^Izl ±% ^-*j# 4# ^7l 

I£ 3l*l^S#(231)^§: litfSM *g>£ ££Efl7|AE ifl^(232)* 

(RAH ^^W. 

<i07> tf^-o.s 5. 8b°fl £^1*1: w}4 ^-o] , # 7 ] ^sefl^l^H 2flH(232)ol 71^(201) 

315. ^^z^l- *H8«M II 3l*l^B ^(232)^: *fl 1 -fM ^(230aH 3U>*1^ 
3*>zJ-* ^ -R-71^ a1^(233)» 

<ios> £ 8H 5*1^ 44 ^-71 -R-714 a1;ei(233) $H1 te4°l #3.-^1*]] 

(BCB)^r 3E3L*H *fl 2 -fi-7l4(230b)* ^^^cf. ^"7l *)1 2 -fM 4(230b)£r SMPKRA) 
ZZ. spf °1 ^€ -H"7l^ ^(233 H S]§H JE^l -2.-=- S^r .9.^ 

■=p-3E:» 7>^l7fl 4 v 7l *)1 1 *fl 2 -H-7l^(230a, 230b)£ iLJL#(230)* ^W4. 

<109> 4^-, £ 8H S^^-ta}^ ^-71 is#(230)# 44*H *i^-(226)-g- ^# 

A l7l^r =efl<y €-^*(255)# ^^*>J1, o]^. ^ 7 1 €-^*(255H -Mi ^2: 4 

iLJ:#(230) 45. ^JSE^ #^<?1 <?l#-^-^-A>ol^( IT o) SE^ <y H-^-4°l j= ( IZ0 ) ^ 
°fl ^€ #4^1 4^3. ^-*j# ^-Sfl *H4^*H ^31 <?] #^-(226)4 ^#*Rr 4^ 

*R(250)* ^*t4. A oM 4^^(250)^ y J-A>tL(RA)o)l 01 o] zl §>«.o] C^^o} 
£1:51^(230)4 <$i&o.3, £.3. ^44. 
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<no> 4-5-, £.8e^l «}sH£°l, ^-71 ^^^-(250) ^5. «Va>^o1 

^:(240)£r ^"(250)54 ^Aj^jn^. ti_U>^^-^- ^^t}-. 

<111> t}-g--g- ^AHH ^p^tg ofl^^^-g- ^e^Ei 71 ^ ^ 



<"2><^l * ^2 ^A]^l^ H]-A>^^ ^X^R^H tt}-^- ^E^Ei 71 «o V ^> 

<113> £ 9a ^*1 £ 9d^ ^- ^ofl al-A}^^ ojn^Al^j-g. ^s^Ei 7l^ ^flS 

<H4> S. 9a<^l v}^o} > J=t^ 7^(171) ^Hl ^-^r#^ £Ett ^*1» ^ S^r £5. 

51 J17H^# ^S*} ^ *^nflB^(175)^r ^S>*1 &* ^51 ^4. 

<115> 4-g-o.S. £ 9b°fl £^1*> f^^l, ^E|^E^ efl^l* 71^(171) #^1 5L^\JL, 

v}±:3. ^* f-*fl sflE^H tiU}Jf(RA)oil ^3f*(TH)# *H ^ 180a)* ^ 

^tb4. °H A oM ^*(TH)£r 711^ ^ «VA>S.= ^ f4££. ^A} ^^o] s)2) 

<H6> £ 90^1 £Alth ti^^l , s. 9b <4 -^<a«V wj-^o.^. ^>«.(RA)o|l ^.^(TH) 

* ^ ^ %q ^5-i^Hi^(l80b ( 180c)* ^Hi^ ^ JE^fe uJ-El-M-^l g> 

5**1 ^ 7l^;(171)<Hl^ 7l^rSl J^ofl Cfl-g-^>c^ ^ ^ ^Aj} ^E^El7> WV^-Sl ^ 

€4. 
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<iit> i^-g-jos S. 9cH wV^ol, ^7) 3, ^, ^e^E^(i80a, 180b, 180c) 

S^BKRA) ^.^^H#(185)^r ^^*>cf. o] tcfl j= ^jf (ta)^] j2.^iELB#(185)^- # 
3*1 afi^sH ^e^Ei^(i80a, 180b, 180cH ivMSL^f- ^ , -$7l *>A}-Jf (ra) <i) _2_tH=LB 
^(185)^1 ^^1^ ^^(TA) 1/2 o] ^A^vcf. 

<ii8> cfg-, a o v 7 ] o.^^b^(185) ^ ^s^Ei^dSOa, 180b, 180c) ^ £3 



^-^(190)^: 

<119> ^^*V u}2)- ^-ol o^eflo] 7l^(£ 7f ^ 5L 8e) ^ 71^(51 9d)^r afl^ 



M-] 

H_lA>J:-i-^- ^cflSj-^- ^ XI o.^ , a 0 v 7 i ji^a^ «1A^ o^*V ^ £ ^ #4=- 

ait ^ ^xV^- a^si ^s}-^ 
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<122> V£i£ t JfjlfJf ^ ^>^^ 7l^Hl 5.Wl^B#* °l-g-«H i^tAS 

<123> 2^, ^\5LIL * ^^A] 4= S^-i- ^ ¥4*^ 7l# 
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1] 

o] ni*}-*H ^^M. ^f^Hf* sj-^sf; 

#7l ^ afl^^l ilxl-^oll B^^l^Eisq-; 

#7l 11722] ^1 1 Jflofl ^^o] tiVA>^4; 

#71 2 ^ofl £Lefl<?l ^#<5Rr ^^^-i; S^"*H 7^51^ 

#71 3r>«-7l^ ^^^4- Cfl^nl <^?>3 ol^^V ^^*V 71^21 ^^l #7l # 
^7l^#2l zl- Sj-^o^ *}A}™6\] tfl-g-^H 7 >^H ^#£)*r 3, ^, ^ ^S-l^E^ 

4; 

#7l 3. ^r, ^ si-jf^ tij-A^i ^#si^ ^^#4; 

#71 S^SHf* T5pf<Hl ^3^r ^-f-^* 3L^*>^ 7#£]t7 #^-71 

#71 #7 ^ ^71^ *J ^-f-^ AfoHl 7fl 7 fl^ ofl^- 
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[3^* 2] 

7l^r #<H1 7>S.«o 1 -^S. <£#€ TflolB Hfl^4 <£#^ cflolE] afl^ 

°1 iH^H ^ 5}-^^; 

#7l ^- afl^o) s^^oH «g#si vivj. H^*l ^ s*; 

#7l ^ BM^E]* m^-^ ^ofl "^N^l ^ B3L^ 

#7] SL^2i9] J^Jl^ $H -ELefl^l ^#S>^ A^S^ 

#7} n^d^ ^V-M ^€ H^S^ ti>A>^ S.^}o^ *>-^7l^r 

4; 

#71 ^>«-7l^ ^±#^3\- C^S^ o!3*V 3=Lig^ ^^ofl #-7] 

#■¥-71^^ A ^VA>«-oll tfl-§-5H 7Woj tg^fe ^, ^Jj ^E^Ei 

#71 ^1, ±r, ^e^&|# §>^^ ^y-^i ^sq^ ^tH^H#4; 

#71 ^.alSH# *>^-<Hl ^£]^r ^f-^^fr i^«H #^-71^4; 

#71 #Jf ^ ^7l^rSl Sfcfc*!^ ^ A>oloil 7 fl 7 |]£ ofl^^ £f5}^ a>A> 

<^xai#*i. 



I^^J" 3] 
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3" SWir I^H 1 -^ 



[^t 1 * 4] 

^oM iB]3BtSl ^flfe- ZL <5pf,£] 3^1*1^ A>olo) 



5] 

XI l ^ SE^ XI 2 # %H1 5U<H^, 

6] 
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